. Rut occurs in late autumn and lambing occurs in 37 spring (Schaller 1998 , Fedosenko & Blank 2005 . As is typical for Caprinae (Schaller 1977) , 38 ewes separate from other animals as parturition approaches and deliver lambs in isolation. 39 Females hide lambs for the first few days of life. Sex-ratios is skewed towards females 40 (Schaller 1977 , Reading et al. 1997 , Fedosenko & Blank 2005 . Wolves (Canis lupus) and 41 snow leopards (Uncia uncia) are the main predators of argali, but lynx (Lynx lynx) and 42 domestic dogs (Canis familiaris) also kill some animals occasionally (Reading et al. 2005, 43 2007). 44 We monitored the grouping behaviour and sexual segregation patterns in argali in Ikh 45 Nart Nature Reserve, Mongolia at monthly and yearly temporal scales. To identify the factors 46 determining grouping behaviour in argali, we tested the following predictions. Since the 47 predation risk to lambs during and immediately after lambing may be greater than that to only 48 males or females in open habitats (Bleich et al. 1997; Festa-Bianchet & Côté 2008) , females 49 with lambs will form larger groups compared to males in argali. As predation risk varies over 50 time, reaching a maximum during and immediately following the lambing period the largest 51 groups will occur during and immediately after lambing. Based on the life history and 52 polygynous mating system, argali will form larger groups during the mating season compared 53 to the rest of the year. Considering the high sexual size dimorphism we predict that sexes will 54 display strong year-round segregation, except during the mating period, as commonly occurs 55 in other sexually dimorphic ungulates (Ruckstuhl & Neuhaus 2005) .
Study Area

57
The Ikh Nart Nature Reserve (Ikh Nart) lies within Dornogobi Aimag (East Gobi 76 We collected monthly data on group sizes and composition continuously during the 77 years 2000-2008 through direct observations of groups. The data was collected mostly while 78 tracking radio collared animals (see Reading et al. 2003 , 2007 , 2009 & Kenny et al. 2008 for 79 more detail). We defined groups as a single individual or a cluster of animals within 30 m of each other and showing co-ordinated movements. We classified animals in each group as 81 adult males, adult females, yearlings (subadults 1-2 years in age), and lambs (newborn to 1 82 year in age). We usually could not determine the sex of yearlings and lambs definitively. We 83 excluded animals that we could not classify from further analysis.
Materials and methods
85
Group sizes and composition 86 We performed data analysis at monthly and yearly temporal scales. We typical group represents the number of other members of a group in which any individual finds itself 90 (Jarman 1974). TGS is often higher than the mean group size and collates several 91 environmental constraints acting on group formation and therefore, we believe it represents a 92 better descriptor of social organisation than mean group size. We followed Jarman (1974) where X, represents the number of individuals in each of n groups.
98
The data on group sizes was initially assessed for normality. Following the normal 99 distribution of data, we used one way analysis of variance (ANOVA) for comparing group 100 sizes among sexes, periods and demographic groups. 
Results
116
The average typical group size of argali was 14.97±2.74 (mean±S.E.; n=8163, Figure   117 1). Argali aggregate into largest groups in May (mean ± S.E. TGS: 18.82 ± 9.66, n=578) and 118 November (20.06 ± 4.71, n = 820; Fig.1 ). Argali females on an average form larger groups 119 than males (F 1, 22 =19.67, P < 0.001, n = 4456 females and 748 males), and in the months of 120 May (10.76 ± 5.64) and November (10.79 ± 2.71, Fig. 2 ). The smallest groups are observed 121 in August, when group sizes are similar for both s exes (males: 3.88 ± 0.37, females: 3.69 ± 122 0.47, Fig. 2 ). TGS varied by year and months and maximum variability was observed during 123 the months from May to July (Table 1 & Figure 3) .
124
There is a temporal variation in sexual segregation with significant segregation 125 occurring during spring (April, May, and June) and significant aggregation occurring during late autumn and early winter (November to February; Figure 4 ). The observed SSAS statistic 127 always fell outside the significant confidence limits of SSAS (2.5% and 97.5%, Table 2 in open habitats may also increase individual vigilance rather than increasing group size. We 136 did not measure vigilance patterns of observed groups and so cannot address this aspect.
137
However, being in larger groups decreases individual vigilance and may therefore maximise 138 individual fitness (Hunter & Skinner, 1998) . Our observations of largest groups of argali 139 occuring in May-June (Spring) and November-December (Autumn) support the temporal 140 variation in predation risk and life history hypotheses for this species (Linnell et al. 1995; 141 Reading et al. 2003 141 Reading et al. , 2005 . Risk of predation is highest after lambing in May and June, when 142 new-born lambs accompany females (Lima & Bednekoff 1999), hence, forming larger groups 143 following parturition appears to be a behavioural response of argalis to avoiding lamb 144 predation. The larger group sizes of argali females compared to males provides additional 145 evidence for this argument. Argali females also may trade-off security for resources during 146 the peak growth period of August to fulfil their high lactation demands. Alternatively, lambs 147 also may have grown enough to run well by August and hence staying in larger groups may 148 increase the chances of being sighted by predators (Creel & Christianson 2008) . Larger group 149 sizes in November likely result from herding behaviour of males during the rutting period and the species' polygynous mating strategy, in which single males try to form harems and mate 151 with many females. Males form all male groups to fight for dominance or form harems 152 during the rut (Main et al. 1996) . The larger number of mixed groups during these months 153 provides further evidence for this hypothesis. Larger groups during the rut may increase 154 mating opportunities, but also may increase competition in highly seasonal environments. 
